Abstract. The chemical study of the leaves and stems of Tibouchina urvilleana afforded triterpenes of different types: four oleanane, four ursane, one glutinane, and one taraxerane. Also, two flavonoids and two sterols were isolated. Additionally, the toxicity and topical antiinflammation activity of the extracts were tested.
Introduction
The genus Tibouchina Aubl. (Melastomataceae) comprises about 240 species distributed from southern Mexico to northern Argentina [1] . A characteristic of their flowers is the beautiful dark purple color; therefore, several species are currently cultivated as ornamental plants. Also, some species of Tibouchina are used in the popular medicine, as T. grandifolia whose tea from leaves is utilized to enhance wound healing in Brazil [2] . Although Tibouchina is a large genus only eight species have been investigated chemically. The results obtained so far point to phenolic compounds as substances characteristic of this genus. Flavonol glycosides as quercetin 3-O-rhamnopyranoside and quercetin 3-O-β-D-glucopyranoside have been isolated from the leaves of T. ciliaris [3] , T. grandifolia [2] , and T. semidecandra [4a] . Hydrolysable tannin oligomers, mainly ellegatannins known as nobotanins, were obtained from the stem barks of T. multiflora [5] and T. semidecandra [4b] . Also, tannins were detected on T. pulchra [6] . Additionally and in order to obtain compounds useful as natural food pigments, anthocyanins, the flowers of T. grandiflora [7] , T. granulose [8a,b] , T. semidecandra [4c] , and T. urvilleana [9] were analyzed, obtaining malvidin and peonidin derivatives. Since only the chemical constituents of the flowers of T. urvilleana have been reported, the present work details the main secondary metabolites from the leaves and stems of this species, and additionally, the study contributes to the knowledge of the genus chemistry.
Results and Discussion
The leaves and stems of T. urvilleana were extracted successively with hexane, EtOAc, and MeOH. Purification of the hexane extract permitted the isolation of glutinol (1) [10], taraxerol (2) [11] , a mixture of α- and β-amyrins (3, 4) [11b, 12] , β-sitosterol, and ursolic (5) [13] and oleanolic (6) [14] acids as a mixture. From EtOAc extract only β-sitosterol was obtained. The purification of MeOH extract afforded β-sitosteryl β-Dglucopyranoside, the flavonoids avicularin (7) [4a, 15] and hispidulin 7-O-β-D-glucopyranoside (8) [16] , and two mixtures, one constituted of asiatic and arjunolic acids (9 and 10) [11b,17] and the other one of quadranoside IV (11) and arjunglucoside II (12) [17b]. Inorganic compound NH 4 Cl [18] was also obtained.
Compounds β-sitosterol and β-sitosteryl β-D-glucopyranoside were identified by directly comparison of their NMR and physical data, including the Rf, with those of authentic samples. The structures of the triterpenes 1-6 and 9-12 and of the flavonoids 7 and 8 were elucidated by analysis of their spectroscopic features, which were identical with their data described in the literature.
Additionally, the extracts were tested on the 12-O-tetradecanoylphorbol 13-acetate (TPA) model of induced ear edema in mice [19] , but the anti-inflammatory answer was not significant. Also, in the in-vitro cytotoxicity assay on the human cancer cell lines U-251, PC-3, K-562, HCT-15, MCF-7, and SKLU-1 [20] , the extracts proved, unfortunately, to be moderate to poor (63.8 -1%) in the inhibition of the cancer cells growth. Nevertheless, diverse biological activities have been reported for some of the metabolites obtained in the present work. Thus, anti-inflammatory, antioxidant, antiglicative, and antibacterial activities have been reported for ursolic and oleanolic acids (5, 6) [21]. Antioxidant, antifungal, antibacterial, anticholinesterase, antitumoral, and antiasthmatic activities as well as beneficial therapeutics in the treatment of diabetes and the capacity of inhibition of the insect growth have been described for the arjunolic acid (10) [22] . In the case of asiatic acid (9) , dermatological activities related to its ability to stimulate collagen synthesis and its anti-inflammatory activity were reported [23] . For taraxerol (2) , its antidiabetic potential activity was published [24] . β-amyrin (4) was reported as a candidate for alleviating oxalate toxicity, an important urinary stone-forming constituent [25] . α-and β-amiryns (3, 4) showed to have a potent irritant potential on mouse skin [26] . For glutinol (1), its cytotoxicity against four human cancer cell lines and its moderate anti-inflammatory activity have been reported [27] . For the flavonoid avicularin (7), its inhibitory activity of rat aldose reductase and cytotoxicity against Ehrlich ascitis carcinoma cells were described [28] .
In conclusion, the chemical study of the leaves and stems of T. urvilleana afforded ten triterpenes (1-6, 9-12), two flavonoids (7, 8), two sterols, and NH 4 Cl. Moreover, triterpenic compounds are described for the first time in the genus Tibouchina.
General Experimental Procedures
Melting points were determined on a Fisher-Johns melting points apparatus and are uncorrected. IR spectra were recorded on a Bruker Tensor 27 or on a Perkin Elmer 400 spectrophotometer. NMR spectra were obtained on an Eclipse Jeol 300 MHz, a Varian-Unity 300 MHz, a Bruker Avance 300 MHz, a Varian Inova 500 MHz, or a Bruker Avance III 400 MHz spectrometer with TMS as internal standard. EIMS (70 eV) spectra were obtained on a Jeol JMS-AX505HA mass spectrometer and ESIMS spectra were performed in positive mode on an ESI Ion Trap Bruker Esquire 600. Vacuum column chromatography (VCC) was carried out with silica gel G 60 (Merck, Darmstadt, Germany). Flash column chromatography (FCC) was performed with silica gel 60 (230-400 mesh, Macherey-Nagel). Preparative TLC was carried out on precoated Sil G-100UV 254 plates (Macherey-Nagel). All solvents were routinely distilled prior to use.
Plant Material
Leaves and stems of Tibouchina urvilleana (DC.) Cogn. were collected in Puebla, State of Puebla, Mexico, in July 2009. A voucher specimen (MEXU 174618) was deposited at the Herbarium Nacional, Instituto de Biología, UNAM.
Extraction and Isolation
Air-dried stems and leaves were ground in a Laboratory mill (Model 4, Thomas Scientific, USA). After, the material (679 g) was put in a glass column (10 × 60 cm), and with assistance of vacuum it was extracted successively with hexane, EtOAc, and MeOH. The evaporation of solvents under reduced pressure in a Rotavapor (R-114, Büchi Labortechnik AG, Switzerland) gave the respective extracts. Hexane extract (9 g) was purified by VCC (90 g of silica gel) using as eluent hexane-EtOAc mixtures of increasing polarity to afford four main fractions (A-D). Fraction A eluted with hexane-EtOAc 97:3 presented white solids which were crystallized on CHCl 3 -MeOH to yield 183.4 mg of glutinol (1) (2), mp 272-275 °C) [11] . The mother liqueurs were recrystallized on MeOH to afford 93.0 g of α- and β-amyrins as a mixture (3 and 4) [11b, 12] . Fraction C, eluted with hexane-EtOAc 94:6, produced by crystallization on EtOH 238.0 mg of β-sitosterol, mp 138-139 °C (Lit. [29] mp 135-136 °C). Fraction D (485.0 mg), obtained with hexaneEtOAc 80:20, was purified by VCC (10 g of silica gel) using as eluent hexane-Me 2 CO 85:15 to produce 24.5 mg of white crystals constituted of a mixture of ursolic and oleanolic acids (5 and 6) [13, 14] . The purification of EtOAc extract (14.9 g) by VCC (160 g of silica gel) eluted with a hexane-Me 2 CO polarity gradient only afforded β-sitosterol (22.4 mg). MeOH extract (68 g) was submitted to a VCC (600 g of silica gel) using as eluent CH 2 Cl 2 -MeOH mixtures of increasing polarity to yield five fractions (E-I). 13 
